Supplemental Information
coronal sections through the rostrocaudal extent of the hippocampus and processed for BrdU and doublecortin (DCX) immunohistochemistry. For BrdU immunohistochemistry every fifth hippocampal section (10 sections per animal) was subjected to sequential incubation with the primary antibody (mouse anti-BrdU, 1:500 dilution, Boehringer Mannheim, Germany) and biotinylated horse anti-mouse secondary antibody (1:250, Vector Laboratories, USA). For DCX immunohistochemistry, hippocampal sections (6 sections per animal) were incubated sequentially with goat anti-DCX primary antibody (1:250, Santa Cruz Biotechnology, USA) followed by the biotinylated horse anti-goat IgG (1:250, Vector Laboratories). Signal amplification was performed using an avidin-biotin Elite ABC system (Vector Laboratories) and was visualized using diaminobenzidine (DAB, Sigma, USA).
For DCX immunofluorescence, following primary and biotinylated secondary antibody exposure as detailed above, sections were exposed to Alexa 488-conjugated streptavidin (1:500, Molecular Probes, USA) prior to visualization by confocal microscopy (LSM 5 Exciter, Zeiss, Germany).
To assess the differentiation of hippocampal progenitors into neurons, immunopositive for the neuronal nuclei antigen (NeuN), or into glia, immunopositive for glial fibrillary acidic protein (GFAP), triple immunofluorescence experiments were performed on hippocampal sections (6-12 sections per animal) from young adult (n = 4/group) and middle-aged (n = 3/group) control and ES animals. The sections were incubated with a cocktail of antibodies: rat anti-BrdU (1:200, Accurate Biochemicals, USA), mouse anti-NeuN (1:1000; Millipore Bioscience Research Reagents, USA) and rabbit anti-GFAP (1:500, Sigma). Sections were incubated with a cocktail of secondary antibodies: biotinylated horse anti-rat IgG (1:500, Millipore Bioscience Research Reagents), Alexa 555-conjugated donkey anti-mouse (1:250, Molecular Probes) and Cy5-conjugated donkey anti-rabbit (1:250, Molecular Probes), followed by signal amplification with Alexa 488-coupled streptavidin (1:250, Molecular Probes) prior to visualization by confocal microscopy (Zeiss). The number of newborn neurons was also assessed in middle-aged control and ES animals (n = 5/group) using the BrdU/NeuN immunofluorescence protocol as detailed above.
The quiescent stem cell numbers in middle-aged control and ES animals (n = 5/group) were quantitated by assessing the number of cells that were double-positive for the stem cell marker Sox-2 and the glial marker GFAP. The sections were incubated with a cocktail of antibodies: goat anti-Sox-2 (1:250, Santa Cruz Biotechnology) and mouse anti-GFAP (1:250; Sigma). Sections were incubated with a cocktail of secondary antibodies: biotinylated horse antigoat IgG (1:250, Vector Laboratories) and Alexa 555-conjugated donkey anti-mouse (1:250, Molecular Probes) followed by signal amplification with Alexa 488-coupled streptavidin (1:250, Molecular Probes) prior to visualization by confocal microscopy (Zeiss).
Cell Counting Analysis
Cell counting analysis was performed on coded slides by an experimenter blind to the 
Chromatin Immunoprecipitation (ChIP) Assay
ChIP assays were performed on hippocampal tissue as previously described (5, 6) (n = 7-9/group/age). Briefly animals were killed by decapitation, following which the hippocampi were dissected out and minced into 1 mm thick pieces. The hippocampal tissue was cross-linked in 1%
formaldehyde and stored at -70ºC till further processing. The chromatin was homogenized and sonicated in detergent lysis buffer to generate 400-800 bp chromatin fragments. Following sonication, the nucleic acid concentration of the chromatin lysate was estimated and equal amounts of chromatin lysate (50 μg) were pre-cleared and immunoprecipitated overnight at 4°C
separately with 1 μg of antibody directed against Histone 3-Lysine 9 acetylation (H3K9ac), The histone residue-specific, modification bound antibodies were pulled down using protein A/G agarose beads and the DNA-histone complex was then eluted from the beads in 150 μl of NaHCO 3 /SDS elution buffer. DNA and histones were reverse cross-linked at 65°C following which the proteins were digested using proteinase K treatment. The chromatin associated with residue-specific histone acetylation and methylation modifications was extracted with phenol/chloroform/isoamyl alcohol, precipitated with 100% ethanol, and resuspended in nuclease free water prior to quantitative polymerase chain reaction analysis.
Western Blot Analysis
Hippocampal tissue (n = 4-6/group/age) was lysed using Laemmli sample buffer, and Results are expressed as mean ± SEM percentage of control for mRNA expression (n = 8-10/per/age) and mean ± SEM fold change of control for ChIP (n = 7-9/group/age), and is a comparison to distinct age-matched control groups (*p < .05, unpaired Student's t test). 
